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105fc«r*TU '«*a*lHllgl05f±» y— 1 © 

t> y— ^fiHl^fcSEa©^^ y^-OC2*^U-C*)tt*ix 
fc^2(D7-^>-y ; e!JLDintSr*L, 
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asst. 

CD y i^ffi^lHl8S t , 

Slcoy-;*m{££Sl<OA;0t;iA;0U «rtE3t**« 
WSr«HEifiSjR«*iiJl*»6>»# ffl bfc^ffi-eco^ 2 to y 

iwaflr-g-aj*iai6«)t&n:KitrB»jEttiieiais*»e>©K* 

2co^^ey, ^1 cd*^ y^lelgSs S2<o:*^ 

BS, m3V*4 y^BlS* 14©^^ Stftu 

liufSS 3 cD^JS*SHtt, jEJW AA^ffi^ i ier*** 
m^^t^u tfriB^A^ffi^fct&iEjEtb^iS^o 
IWte»»*-ir/<5'* (Cf s) *sS8tt$n, d»oWEjE 

A*wr-i:ii(nEAa*4»^-©M^#a*+^v^ (c f 

n) 

nuffiS 4 cD&JfLitts!gf±, ERtfA A^ass-? i mtii®* 
^tv^timrlBAS.U 5 iEA^^^«!0c^tvT*3 9 „ 

buses i co y-;xm#:£r?iuiES i co^-r yf-mm^ «t 0 

3co^.^ y^-0iSK:J:*)llWEJBl©^*!;*»biiaiE»3 
©SSJWJWBCAA^iHS^fctinaiB lcoy-^H^SrS 
iRftKA^it, 

flMEJB2©y-*«4fc&llWEj&2©;*-f y^EIK^J:9 

3l*B«©jEA*4rF-^l!WaJB 2 co y-*«(fc«rS*W 
fcA#S*, 

MISS 3 ©at JWM«B©iEmyj4B-T-*»e> MIES 4 co^l? 
*««©*A*iir?-fc:flfnEIB 1 co y A* $ 



2 

4 ©MiWJWSoEA^JH^UiilWaJB 2 © y-*ffif££ 

A^^tsrt ^mmtir^m 1 fE«©Bf#tteg 

Bo 

[f*#JS3] t9iEft#m*iHiKn, sicoy^ey, s 

1 ©*-f s/^IUgg, S3 CD*^ s^lalgg, ,5.1^13©^ 
SEJttB^Sr^-t-SS 1 <0*-f yf-Y^v^sirm&b. 
S2©y^y, f 2®^>f 7f@S, S4©*-i' s/^® 

+/<i/?iaK4, ^*Jt*S(Hl^t £if;i> HuKSicoy 

LTHniESlcO^^y (clEtS^iirs MIES 3 ©*^ 
HBStc «t «? MIES 1 co y-^mteS: tulES lO^*!li> 

fcWSES 3 ©«in«e«©A*iaHF-fca*iWfc*ag6 u 

MlES2©y-*«&£iiulES2©*-r s^HISSKJ: 9 

s^tctesiL-cS2coy^-y tcsaii$-e:x mieim© 

y^-IUBSKlJ: t)WIES2coy-^li&^HulES2co 

y * y a»e>^» 4 A^Hm^WRttfc 

HfflES 1 StfS 2 © y — *«te&IMEI*3M!«iag&fcA 

tsii sat** 1 ie«©@#»il^»= 

( 1**9(4] HfrlE@^«^ef±, ££>fc, 

Buis{s-§-ta^iHiss©S3su ? S4co^^ yfiHijsoffls 
Htrf3«#a^tH]sscoffl^{-^^ttfc8!tt^f-s-tH^*^ 
[fflfteas] Hfrl5Sicoy*yR^mFisS2co^^y 

[fl*Jg6 ] MIESlcO^-r y^-[nJS§S.0 5 HfrlES2cO 

40 2 5 co^H*»— \c%5M<DmWWii&BWo 

ltt*«7] «risy-^«a«*^EiH*s^L-TWiE 

3rW*£ -rami's 2 7!;M 6 \ztzm<om& 

1 (Oi«mjiyn j/^ffl^-f s/^-[eI8gtS2cOffifl;Ey'i ::j 
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•ytmx't y^-ISI(Sf±SWBBBj|»o^ift^CiiWfa»l?>^ 

* ffl * s> ^IH 8S ttflWE^ft fc atTISSB 2 © * y *-|S 
& t OPMCffttt fe^TV ^ r t SrfMR t "f-5 If #JS 2 75 

yy — ->g yfoMos h 7 y-e$>3 

t -r 5 §s#js 7 x h: 8 is*© s#itttgiK. 

1 o i h'Axm&yt?* a— k 

oy-^««i»bfflA bfc£ l <d y-*mte£!f§ i ©y 

fEgsi©y^y ioiwxtfiwrcy— ^««tiiWESS2© 
y^ey i l ©MSr#8$££ bfc±T% niney— *««fc:m 

2 co y ^fEtS $ *; 

* y fcia»$*fcjB i avJB 2 ©y-^«ttSrR*m 

U iT!!B|gl©y-*mteil!5iS!S?2©y-*mtei:© 

[w*3s 1 1 ] a— hack**^ a— k 

H*@T© *^*'tS«rtfc«»* feiixfctfnEStt^W *- 
KT?3fcflMtfc.fc !)38£L;fc3te38£®ffi&#«i-5fl5«flE 

«U Mffi mjBE Sr SEP 4 * *r«l Wi- S Sftttlfe 



4 

#c^-e, tWEWJlii^bJHMfcJsv^, away— *««fc«r 
iESu©y*-y ^©p B mu ? WfEy-^^tHuiB^2© 
y*y k<on*:&&Bik Ltc±x\ away 

ifJc^X% mfiS#«»F^©*t)^, ^2©y^ey {-yy-t-y 

20 >"^^©y— ^««d»fea^bfc*2©y— ^«tt* 
wie^ 2 ©y * y jciEti**, 

ftfc, tWB*sBH8IWte*i^T, mrlfi^lS^2©y ; E- 
y K!Efg:£-frfc!fl 1 &t^SB 2 © y-^«ttSr»*-ttl 

«wa* i © y-^mtfci: mrsEB 2 © y-*«tet ©a» 

[?6K©P*IB^IftK] 
[0 0 0 1 J 

[5§w©Ji§-r3etfi5#^] @fr»^est^ 

[0 0 0 21 

[&5fe©ftfl?] CCD^^-^tyf^MOS^^ 

^/j: ^©¥8j#-f y - >-y-fi*Stt»-ffn 
Tv^Sfcfe, /-?y-y©'«»l:SW©ii®(-#v\ »si 

/^if©ili^A737 :r ^'l'^SS(-®ffl$^-CV^o 

40 ^o-fey-y-^ir^iaislK^irSrlRlbCMOS 
K«ffcJ:o-c^-c#Siv^5f"JjS**A»b"C, MOS 

s-y y — vh? >-y- * 3 £i $ *vc i ^5 o 
[0003] roi^^tto-t'rotisitl^ 
AliMOSa^^ — i^-fevy-©3kSSrtfv\ ^-ir^/v^i 

•y-^T-^Mi-^^fffflffi 10-186453 

SrfToT^tF («««#2 9 3 54 9 2§) S:»r 
^5. r©MOSS^^— ytyttt^ (S®#^"2 
9 3 5 4 9 2f) ©EI8 (a) (C^-Tlfil^lt^SrW b. 

so ^©ib^ic^o^Tft, Iilb<lll8 (b) K^i-J;5l-, 
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y V 2 5lc»53t*4E?LS:i!tmS-&5. SfflMK^^t 

[0 004] r ©#ff 2935492 (- 

#-5f§9K*fi, r©tt)S©011 (a) , (b) 

3fc{f-§-1$ffifflMOS K^J^^ifl-aHcRtt 
feHfc^««Eaii<!fOlBi6Affifi:©iia*-fr*>-&-C, f-* 
y n 7 (c <fc 9 m^© ^ ^ t°- £ T ff T y - * « 

[0 0 0 51 

I*Wii J #HfcU«t5i:i-5*ia] LA>L/<£tfS<b, B*^ 
FMV^PTfiT (DIBL) <£S-y-y** 

[0 00 6] #3§91fi, ±E«*ft*orajB,fSfc«*T 
iUft 5 $ tvfc t> otfc 5 , if:/;* i/r>3 /v- K*Sfc©fi "b 

5t>©T*£>3 0 

[0 0 0 7] 

[i$H£»ft-f3fc*©#J£] ±IS^SSrfi|gl!:i-5fc 
«>, r©3PJ(i@#S*£UgEi::«!9, toi«tL' 
X, **^-rtf— Kl 1 1 ift3t^ 

-< ;d— K 1 1 1 JcWS-*-S3t«^-«HlfflO*ft»^- hm 
l#a*h7^^ (MOSF7y^^) 112i 
Sr^tf#¥teH* 1 0 1 SrWUTV^o 1 0 

l m*sv-Cf*, $k%#4 Kill tMOS 1-7^ 

1 12i f±f@£f;ig^Lfc<7 Ji/HSlSS 15a, 15 

biw7g$$n, mos hxy^^i i 2©y— 

o«ia«<D^3iyv««l 5 b rtk:3t*^«ffif*r#sBH-S 

[0 0 0 8] MOS h^^-v 5 ^.^ 1 1 2<D<y— 
il*36fit (V SCAN) Klb££le|& 10 2 £&jR 

l, y-^fB«»±aEa**SriiUT«#m*iE](Si o 
5tSiKtT^5„ -t it, ia 2 t^^-fJ; 5 y— * 

SWcfi±sE©«-§-fct!7J|H]g§l 0 5rt©^t^^A>?)/j: 
5f lro^-i'v'^^y (fti©y^y) Lms.s.TJ*ft2 



(4) 

6 

$6>tc ft -f-mTiiHiss i o 5 rttiioxtt 2 o©*-r $/ 

0gSiSriifC^lS^2<D7^^*y Lms, Lm 
n KiEtS $ ftfcftaanfc © y - mte t Tt^Pmi co y - 

[000 9] $ fete, _hlE©ff -^m^BSS 105 ©i£#fl 

Srl32^i- 0 02^i-J:5JJ:, 3teflH§4*tilfliMOS 
io l l 2©y- *W$,tW$t^1z&<M.t&t}%k 

2 0aBMU — ofiftl ©*-f j/^Eg&CK 1 

7-^v^^ey Lms ©— SSK?-J:B§RU {tilteft 2 ©^-r 
•y?-\H\&C K 2 LTjt^HJESrlStft-t-?)^ 2 »7 >T 

[ooio] * l-c, (s-f-ffl^nigs i o 5 <offim\z.mi£ 
aytm*^ y = f-m&*mx.x^^z>* bp*>, fti©*-r 

5-fHlKCKlSt;f2(0^^ y^BISCK 2 

20 ^m^MOS h7"y^^i i 2©y-7«io^f 

fcoTSEtB*i^2 0 a-t«£lO©KfUE:/n y ? 

o a a»k©$Msei*±fc-t*i,-eiT'!6 1 *o9B 2 
t*mm.t LT^5. 

[ 0 0 1 1 ] r©»£\ ft 1 CD*-!' y^-|H]JSC K 1 
ft2©*-f s/^ls]i&CK2f4t t>K, pft^MOS 

h^y^^inft^Mos h7yy^^ 
so tuv^s. fio^^y^^yLmsto-s^ 

UHSCAN«M2 7 a lei ffl^I^HSft 3 co^-f 

8) 3 l<O^A*«T-tC«^U, ft2C0 7W>-p<^y L 
m n CD— ffl^-ttH S C A Ntt^ 2 7 a t«t •) WJ»*ix 
5SUO»4 O^W y^-m^C K 4 Sr^T LTft 1 (DSS^lt 
»»3 lWjEA^JiB^SNStU-C^S. ftl© 
S^*II6^3 1 OjEUi^SSW-tt:»2 0«|W»*Ill»3 2 

©aA^iB^fcSBUssiT,* ft i ©st^*s*s«3 i ©Am 

^«^[ift 2 ©^i«*SlHl?S 3 2 ©]EA#«m;:»iR3 
40 tVT^S, ft2©jH»«tS(Hli^3 2©miJ^fi7)c^m 
^2 (5SraL-C8Mft«*m*J!S-T-l 0 7Jc^LTV> 
So JhfET*te, f j/^-h*ir/< 

f^lHlgSis-oofti 3 Hc«t9iK-6-S*t 

X— o©^.^ j/^ h^^r/^v'^lHlK©fll^Srt otv^S 
tfS, ft3SD ? ft4©^Jt*I^^fflV^fc2o©ft l^U^ 

ft2©*-f -y^ h^-Y^-^^iHiggfw^ittrt i^o 

[0 0 12] *fc, ft lSU ? ft2©7l'yy*y Lm 
s, Lmnlcyyty hSffi^EPJDp-T'S^i&Sr^icLT 
*^pp©^tb*fe(d*3^-C(4, ±!E@tM»&y£« 
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x\ *awBM©iitr^» ftft-f-tsm/HMo s hyy^^ 

fti!2©y- *mtt£©ll©mJ£&tti;*JL-0'>5. 
[0013] ±ia©*»w»=i*vRf. w*rt©3fc«#lft 

HJfflMOS h7y-^^i:Ut, ^-t^Tt-i^S* 

ffi^PS©3fcff #1&ttUfMO S h7y^^Srl^t^ 
-^©^-r^/w-fta^gi/^ -cofctb, KWVfH 

T (DIBL) #jqifW3ltS. t¥oT, Mtt£lb;P/h3 
< , w^xte^v* y *s s ;v ynMoi&Wih'h&^^V) 
x% asm*«fc*r*'MfT?# s. rtu-itK be«m?©3f 

aw-aw b <owte& nm btaio 

[0 0 14] ^-fJO^y^Ofc^iifrfcttSTR 

r©fc«\ 9 ^>-y*y^©S#&3M4:y 9 
Pfl^©ratcff 5 r. £&x%Zo bz*>X\ m&cov-o- 

*y teB«***:«i2fct/iB2©y— ^«(t(4^'r s/9- 

#*s#e>*b5iv^5fiJjSt>*>a. 
[0015] 11^1207^ v^*y fcr'y 

x tfH 2 © 7 * * y t y - * tt& & I5it $ ■& s afr 



5 

[0016] £fc, $ i ©*-r -yT-m&Rxfm 2 ©*-r 

3t(t#^tHfflMO S ^^^©y-^^l^^ 
©^©ffii^'affifcEPAn-f-^i:, y>ygy^ 
10 -Mri^t^eMOS h7y^^ffl?*)-*»h7 

[0 0 17] itbSrBSC^ft, *l©^-f y^IUJRXtf 

20 s h7y-woy- *fi«©roK:**v j e*t& 1 2ttJ<£ 

S*5ft:«>©i*v^mffi*WJP , f 5«UJH'ftJWMK:SB 1 ©* 
-Y •yJ-mi&b y-*m$ib(ONlRXFm2(DX-l yf-mK 

b y-x<mt&b<Dr$*bhiz#mmbi-z>z.b\z£to. 

[0 0 18] **5, -7^/V"ffl^^±IBi:^©«mS© 
[0 0 19] 

m<nmwi\z& s m o s a-f y - v'-t vij- © rt ^ 

l-^i-J: 5 l 0 1 rtir. K 1 

1 1 £3te«jH*tti/BMOS h7y^^ 1 1 2 ir^PS 
UTKltfetbTt^. EAT, JtffitUfMOS 

h^V-v^^©" t §r*{CMOS h7^^ 1 12t 
40 ^t5* t tfe-5o MOS VJ^i?*? 1 1 2 i: Lt> 
ffi«ftKW>«3t (LDDW5S) §rWi-Sn^^^/V 
MOS (nMOS) SrfflV^T^S. 
[0 0 2 0] rtufegjt^*— Kill tMOS h7 

y-v 1 ^^ l l 2J4, Jtive*u*45 9^AHWK, BP*>B 

1 © ?^MHi$ 15ai|2 © v~^>\^$, 15b {Cl^^; 
^ ^^©71/^1 5a< 1 5 h\-X~&^\cWSt 
JtlTV^. fi*^-f*— Kl 1 1 ©S5#©g! 1© -7 3i 

^LT^5„ MOS h7y^? 1 1 2©gB^-©^2© 
so ^ai^J^l 5 btt^©^l 5 btC^^--r^^7 i >'v- 
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[002 11 MOSF5 Vi?** 112 <DgB#fcMB;ie* 
KMV (LDD) *3tfc*TL.-C^3. KWV^l 
7 a, 1 7 b»±y V?)k<D?— hWfcl 9 CDfl-J^fB*:© 

tegaf «d k w 1 7 a #m& vxfe&m <D K W-f 

yfgigcl 7 a ilStfBIC^»lfc»«**i-5*3fc^-f * 
-Kl 1 10^*fift««l 7^J5K$tb-CV5o SP^k 
^^feffi^ 1 7 t &&m<D K l"f 17ai ttZ^ 

^SBRLfcS5lXtf*20 9*A4H«l 5 a, 1 5 b <D 

7 a ©0^fliaa5fc»±s#as*&tt"cte»*t k w ^« 

i£l 7 a «t pfcaV** hJfi LT<£>ifiiggE 

[0 0 2 2] -®MOSS'f^-v J tyt<Ot 
St-efc5=ft!l7^7F (faiig&*I^g) 2 5fi, y 

- hmffil 9TOf 2®>?x;vf«l 5 brtffcot, 

y-xffl*i6©Hia»i:, y—xmmi 6Sr©f9iatf 

J:5fci&*3*fCV*4. KKyf«el7a, 17bl± 
^IgfeiOay^ h®l 7 b&iiLT KW (V 
DD) ttliKMySS) 2 2ttt$^ y 

- hS«E 1 9 fiftSjfe2cfS-8- (V S CAN) 2 1 

[0 0 2 3] Kl 1 l©g«2 4 

JUfl-cogttgcfi^JlJf (ii3tK) 2 3 J: 0 JBt £ ;iVO * 

warn® mumm tmmmm<Dmz^^^^>vm 

[0 0 2 4] SflWHHJ-m, 3tR84tfcJ:9*+yT*» 

©?i^l5a, 1 5 brt?r^til$-a:T^--Y y 
<rj/ h 2 5(cg«^ii:5o KKHWlTa, 17b 
^/L-e+2 — 3 V<DlE<Dn&.*:%lMir%b khiz-. J f— 
hfHSl 9CMOS b^^i?** 1 1 2&%y V*7tyi 

H ufc^ i © y - * t ttv -5 *tr©^ 2 <d y 

- * mte t K>som£E & ta^3 $ * 3 sura -cb *> a „ 

[0 0 2 5] KttWBW-Ctt, ^^^7^7 h 2 5 (CIS 



(6) 

1 *y icfEt&&-tt'-5o Mosh7^^i 

1 2 *s»fp«t«8T?»iffi--5 ± 5 k> k u~f ^mm 1 7 

a, 1 7 b»C/L-5r+2~3 V<7>E©^ffi$:PPAP-t-?)i t 
hlffil 9^^+ 2~3 VCOjEroSBESr'PP 

[00 2 6] fflftlPlTIi, 7fcf§£m*f 0fc»£** 

yr) sr*ai--5*(rfc» tt^tau^ftfeo-caa-fs* 

17 a , 17 b-^y— bWi 1 9 5 V«±, iilt 

7 ~ 8 VS^cDjEcDJK^JESrfPifJP-rSo 
[0 0 2 7] ^7>"¥V^JMM-Cf±» IDJBflSJWfatSSf 

*>!K ^©S8lig$:flJfflLT^^.y Ttf-Jry h 2 5d»fe* 
?g£*if UJ UfcftJfi-^OJB 2 © y-^mfe5r^ 2 

[0 0 2 8] 09 (a) tt, l3 8 05A-Aitfe^?B5Wfffi 

0 9 (b) f±, ^S«tB^?S 5 #f y->t/v©« 
T&frrfmX'hZ* HI 9 (a) (C^f i 5 ^FMfeS 

Si x i o 18 c m' 3 &i±© p s-> y 3 y*^ ^ i 

1 ±K:;F«tt»ie 1 X 1 0 15 c m -3gScnS-y 

so [0029] r©xW^y^i'Sl2l:S3fc^*- 
Kl 1 1 i:7tfB#&tHfflMOS h7y^# 112i5: 
^tf¥fSW^ 10 1 ^SSM^tbTV^. -t LT> '# 

mmm 1 o 1 4:^ii-r5 ± 5 p^-rs^&pf^ 1 

0 lMoi^+v't^ii 2^®tc. SSlgt'fb: (lo 
COS) Jwi9 7^-/wK««til (*^flt^^) 1 
4*s^$ixT^2)o 7-f-/VK«5ill4© 
TgCT'fcoTS^l l±gB(C, xt^if-ytyi'IS It 

xW^-y^;Hl 2Sr^Bii-5 J: 5Cpao*F53!i. 
40 |g«el 3*s^$ixT^5o 

[0 0 3 0] ^t-> SJt^Ji - — Kl 1 10f¥^Bl-o^ 
THl 9 (a) fcJ:»>lftW-t-3. SBfc^t-Kll^ 
fi, if^Jrv-t;Vll2i, ^\f^^r'y^)Vm 1 2 
*Il:M$Jxfe P a©^l©^i^*l 5a.i, £ 

1 (O^/Ufgi^ 1 5 a ©^€^^^t°^^r->-Y/VS 1 2' 

[0 0 3 1 ] yFSs&^IS^ 1 7 {SjgS KWy ( L D 
D) «3tSrW-r5#«*fcm/HMOS h7y^^ 1 1 
so 2©<6ieSo vSW&l 7 ad»e>Sfti-5 J: 5t-^ 
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17I4K \"( ^n&W&to 2 2 Sft-CIE©* 

<D<?^/\sffii$il 5 a t©S»b^21^I10^ 
flsffl$L 15a ^flctJK^ U , nlox * 1 
2(cjg-r?)„ — ISiiiiW*^il2i 

fglw^M?iti£l 5 a 

[0 0 3 2] 5 a^f 

JI 1 2J4MOS hv^v 5 *^ 1 1 2<Df— hmt$l 5 b 

SrMOS h^Vv*** 1 1 2©IH{itmJBE^ffl©S;#£ 

?aiA^WEl 5 aWxWJfv't^Il 2 

[0 0 3 3] ±iE©S3t^-Y Kill 

gES$;h/Ti/>5i:i^5j&T?, S^t^-Y^— Kl 1 1 ttft 

fLT^S. ffio-C, «®^©#<^3l#S*BnW£ 

f-ifflfflMOS h^v 5 ** 1 1 2©i£jNBKoVvC|2l9 
(a) fc«fc9tMH-5. 

[0 0 3 4] MOS Yyisi?*? 1 1 2§B#f4. T^fc 
JKfc. plwiSiii, rc5SSii±t»*S^ft: 

naco^t^^rv-^/US 1 2 i:, r ©^ f;? 3r /Pg 
1 2rtfc^*ilfcpSO»2©^3c/u|B«l 5 b t £r 

f it^5. roMosh7y^^ii2ii!)y^ 

<T>f— b.mm 1 9 ©fl-Ji £ nS©ffiigl£© K l^-Y yffi® 
1 7 a#ffltfJ:5&#Ji& ; fr1-5o nSOfiiltOKV 
^ 17al±n W.<D^mVont$, 1 7 t —V&hKM&L 

ZtlX^Zo IIKOKW^Sl 7a^bM4t5 
?F»to«ttl 7 0^WWJBia»Kitt, r©?F»»««l 7 

i &r l, *^ ^gtffl« 1 3 Rv^m^mmmm 1 4 k 

St'IWIfiScKW^l 7 b/5^j&£*uT^ 
5. itns«> K W >«*1 7 b tt y«ft2 2 o 

[0035] y y/ft©y- h-ttffil 9tiot 

BStuSJ; 5tcnS©y-*SWci 6*s»j*£*l-ci^ 

8M£l 6tCg^LTV5o y- h^lffil 9f±, KW> 
fttfcl 7at y — *««cl 6©ra©fE2©^3t/i^B^i 

— h9Ml 9T<D%S2<D$^A<ffl$il 5 bO$I#ff 

Altft^v K— 7"J§ 15c 5r«^UV^„ 
[00 3 6] ^©^-Y^MSi^T©^ 2 © ^^MHJgK 



(7) 

12 

1 5 b^tfcotflr^^^O- a&flWSfc, ep-^y 
— *SW£l 6©Jliagi5TfeoT, y— *£BJgcl 6 Srffltf 
J:5t', p+ a©df--y- y TiR*? y V (SJgSS^S) 2 
5d5^$tvTl/^o :OptI(D*t!i7^7t-2 

*t y h 2 5 14*11:4 t5f t^/vilE 

«fc<?t>Tffi!l©^2©?^wtH*£l 5 brtfcJF^^tb^o 

io [0 0 3 7] ±|EUfcp+ S©*^ y Ti&Tv h 2 5t 

*Sffi<^5fcfe> KWy««17a, 17bty-h 

!J 7^5/ h 2 5 CI«)5 1 1 *S-Ct 5. 1219 
(b) \Cft&£.7js— jv&*c>r y Ti&>ry h 2 

v^^w^xv^-Y^iasr^-rc r©sss??fi;± 

t>. MOS h-p^v^^l 1 2 ©HffimjE^tei-So 
S£oT, ft{§-§-©&fflfcfc, r©B3fla«JEE©^kSr«lffi-r 
20 z>z\k\z£'o?T?'z\hifiX'%Z>* 

[0038] tr^t, ±EUfc*^yr©«jffl'fkJWW 

K*5i^-Cfi\ y— MM® 1 9ldii5V^IIi£rPP;&qU -?:*b 
CioT4D5^CJ:otf 2(D'?x;v®gtl 5bl: 
^•5^fty7S;Sffil l»:jftfflLT^5, r©» 

l 5 c if2»')i;vffli|l 5 bioft#ffli s ?» 
££»a s *2©*3i/w««l 5 bias**!), *fc, pi 
©Sffil 1 i^f^v^A-Jf 1 2t<nytimti*t>&L 
S^^2©^3i/i^^l 5 b©T©^fc'*=*f ^r/vJl 1 

J:-5^;#©S^«5fflf4. ±tLti2ffl'?x;^«i5 
, bW!^2©^x;V||^l 5 bWTW^f^^riyy^S 
1 2fCfc)fc5 0 

[0 0 3 9] #cld, HI 1 iSr#BS LT±IE©#it©*{tli 
SSrf ^fcMO SSW ^ —y-fey t©^#©MluO^ 

Ttftp^i-s„ mitt, *^w©Hifi©»®t-*Jtt5Mo 

SS-Y^— ^^©iHlK^iaSr^i-,, Elltc^i-J; 
r©Mosa-r^-v ! -iry-y-f4. 2&5tT\s— t 

^■y-©1f^?r«oT4o?3, -hKb/c1t5t©W4Si*l 0 
40 l tfmJifoR. XfftJj fiUz-?hV??-W: £ fix v ^ 

[0 0 4 0] iEilfl^- (VSCAN) ©Igtb 

0 2RXfh'l-^ ^mS. (VDD) ©fgib*^ 
IslSSl 0 3^iif^Hj^^A/T'^©^d2«^ttT^ 
•5„ SB^m-i-^iSi 2 1 a, 2 1 bttfi«[*3t«* 

(VSCAN) ©lEKl^SlfilSS 1 0 2 *>btffe»- — 3i" 
o-CT^5 0 #IKilS(afftiei2 la, 2 1 btttr 
jjfate3£&±X<D&tiLffiM l o irtoMOS hyy-^ 
^ 1 1 2©y- McgattSih/o* s. 

bo [004 1]tfe. KWy|tt«I(VDD« 
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m 2 2a, 2 2b«KW^«BE (VDD) 
«JE#y&*l (VDDft^i) 2 2a, 22bll *T#fa 

(cM^-C©W4Pii^ 101 rt©)fefifiaifflMO s h 
y^v^l 1 2<D KM VK$^£*i,-C^?> 0 Sfcs 
?lJ*i'^^2)SEttl^2 0 a , 2 0b 5>tl/T> 
Z-mUititlB 2 0a, 20b (±?iJ*|6j^M^^:TOW4 

B*i o i rtoMOS h7^^ i i 2 coy— 

[0 04 2] $ biei, MO S h^^v 5 ^^ 1 1 2©y- 

^ffl^i? r ij«i-Siam^i»^jib'r«-§-m^[HiKi o 5 
tezyso-t^v bm^i-x^^c y-*m.mz.fe9M 

[0 0 4 3] SSilMf (VSCAN) _S.tf*¥*fc^ 
«■§- (HSCAN) K«£9, *lJM£IBitS 1 0 1 © 

MOS h7^^> 1 1 2 SrIEib LT#(DA&f*KJfc0il 

(Vout ) 1 O 5^fcSE^-m$n-5o -h 

lEWff -§-fcH71[HlSg 10 5 cDf¥»B£|2] 2 tc^-f <> El 2 Id^ 
ti5t, 3t«fitt)fflMOS Yy>-*y7-? H2©y 
-^ffi«i^UfcSEffl*i^2 0 a (±#ll£U -of* 
3? 1 -y^lalSgCK 1 £^LTft«#mffi<!;ft3§£ 

y-*miL*W&-tZ>%,l<V : 7'<^* : ZV Lras©-S 
^SBttU \n±%2.<T>*4 i/^-@SSCK2£tf-L-CJi 
nm^mm<D^tm-t^2<Dy-( * V Lmn© 
-aSB-irg^LT^So Sfetc, {f-i-tli^JlHlKl 0 5© 
fuJS, iP^^^ro#Htj(DfiKm71^2 0 a±lC«*m 

t>, &T*tftPJ-r3#JE*3£lH]?g (SBE^lHlSS) 108 

^fewismjE^ft^-m^iHi^i o 5\cA?)£nz<o*m 

[0044] *fc, iKO^^tUmsC-Sf 
(iHSCAN«i2 7 aldJ;<9fM#P£;i'V5gS3cD;*-1' 
2/^[h1^CK3S:^LT^1©^^i|'I§I3 1 ©AATi 
KmwSBKU !2C7^y^ : eyLmn©-SfliH 
SCAN«2 7 atd«t<?ftlJ»$n.5SiJwm4OT^-< 
y? L 0i8CK4£^LTliU©^i#i|>I;§g3 1 ©IEA7J 
ffiT-KlgggLTV^o S?l<75?Hgi«l>g^3 1® 

jEffl71^tt^2coa^li*IS3 2<D^«^tii 
U ^KO^ti*I^3 .1wAm73ilST-tt^2©^ie 
tg^3 2(OiEA^ffi^-{'^bTVN5 0 3l2cD?Rgl«tS 
S3 2dt0^iSffi^-tt7K¥tB^ii^2 6SrilUTIft^«^-m 
^ffi^Fl 0 7}cg^LT^5 0 

[0 0 4 5] $gl cDS3H#<*fr§g3 lWAATlffi^tiEm 
7J^WW«C'Jfj§^-Y/>°V^C f sStfllty b?-4 y 



©y^y^Ums, Lmn ^7°y ± y MIJSEVmp 

^ff-§-^mffl*feig;y- h y 1 1 2 

[004 6] f 1M^3(DX^ -y^HSgCKl, CK 
3t, llC^y^Umsi, ^ig^r-^v^C 
f s&tf y-fej/ h^-Y s/^IhISSRST s ^g^c^JWcgB 
#cDJSi©7«3Hi*IS3 l tizmKV*^ -y?-h*ir;< 

f@KCK2iCK4i, !2<D7'f^ : E!JLmn 

'JfiS^-^v-^C f n^.t/y-fes/ -y^Iel^R 
S T n tfSg$£$HfcgB#cD3g 1 OTM^titS^g 3 ltl±I 
20 2©^-< y*- h^V^isy-m&Zffil&^Xi,^,, D±y 
bXj s/^IelSgR S T s , RSTnli> fl^ft^v'^ 

cfs, c f nid?t«$Hfcm^f&^-r5t^{-Mc 

. [0 0 4 7] _h|E«^ffl*HlSSl 0 5ft<D*4 y^HSS 
(CK1MCK7, RSTs, RSTn) fi, 

ZXoKMOS byyi?*y-mzm&XX.l-ZM?f-&i?lt 
30 TfflV^o r^T% %S1<0*4 •y?-\El?&CKlRl$m2 
(T>y^4 yfHIKCK 2t LTitilix p =f-^^^MO S 

(S^fi, CK3 7bSCK7fii--<Tn i ?-^^/HVlOS$r 
[0 0 4 8] ^lcO^-Y -y^HI8SCKlSU ? jg2W^'f 

>-m<Dh<D*:m^^bti % &$.^\ 

[0049] z-tDnmrnrnxte. mi%.vm2<D*4 

yf- b^rf^sy'm&X— ^><D%\ (D^MmU^ 1 * 

-Br5^^ s fc5^ x ^-(cij; >5.SiJ*©^»i|>gS (03 
&U<Jil4(D«|?ii*g2g) ^(7Tt><ti/\ C©*-^, 

so ^A^iffiT-Jw^'I'^y^y ^fg^n, lEATJffi^-©^ 
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[0 0 5 0] #£Eife£[e]S§ (iUffi^lHlK) 10 

3 0 a, 3 0 bdS#SEtil^i»2 0 a, 2 0b£&R3 
*bT<^3. SP*5, ?iJtttC=S-Wi®^ 1 0 l©MOS by 

v^** i i 2 coy— *ffl#fc#ffi£*v/t«EEi&sppii]& 

L"C» *^yTOTflt#£fJL£ 
- [00 5 1] i4B, ^il^SMOSS-r^-^t 
-hSr^-To Sit, HSH-WIWKiflJSMOSffl-ry- 

iCflMf 2(0>)x/VJMEl5a, 15bSrffll\ 
a>-07fcfg fftUJfMO S h7^^ 1 1 2*5nMOS 

[0 0 5 2] 04X^1215 — ii© 

3te*ta»^tt, HufeLfcj;5i-, mnfla-Ktwiira- 
hmmwwm momw) xoMftKPSL 

1 1 2 <d¥- hmm i 9 tus^y— bnjz&mn 

U K^y«*17a, 1 7 bid H^v 5 *^!^ 
K:&®&#J2~3 VcoflJEE (VDD) £rTOH-5 0 :© 
t #, llO^i/^l 5 a , ^2(D^3i/l-ffl^l 5 

KW^SHa, 1 7 bd^y — ^ffiigcl 6fC(6]A^ 

[0053] ^lt> ttmasMftfltrosatgaiini;:**^ 

T, #ffi*Sle]?Sl 0 8<Dtiit)%i*&i&mfiL (MOS h 

7y^7?i i2©y-^itti)i5) ti"-5„ rot 

#, VSCANW»3fe*0ISl 0 2©m*»»±»»*it 

(mos h7^^ l l 2.<d¥— YWSLhttiX) hta 

oTfc!), VDD^«Jjfe36ia8Sl.O 3©tfj7J (Vpd 
n) teA.^3. 3Vt4ot^5. 
[0 0 5 4] tt^T. ft*^*-Kl 1 lfcftfcflMt 
Lt« VF— jE?L» (3t»±«W) ££££-e:So ±15 

iBfflMO Sh7 * 1 1 2 ©y- 1 5 b \C 

SEA£*V ^O^ty7'f7 7h2 5tlf$tl5o r 
tilc£<0^ 3-^*/uffi)£fab*:<DT(D'?— hm®l 5 b 

^1 6^ificD^7 i ^-yY/V'd5^$^T, MOS>7y 
■^^11 2©BWIt«JE*sSC'fb-r5. 
[0 0 5 5] fc*s, *SfJWWfc::l3^-C, 7^^^!)L 



te79^*>-/mffl<oik\zmw-tz>zbK-rz a m^, 

8ICK7&B5C, t^-ofS 2 <D ^ yf-SiUCK 2 iVttk 
Lt v M 1 <OX-<{ y*?-\B\&CKl bV-*mi$b<Offl& 
mmZ&ZbbhiZ. m2<D?4>'** , J Lmnby- 
*««i:«>ra&#*iiii-3. VSCANIEKtS 
SUlSSl 0 2(OdB7J (VPGn) SrSifemte (MO S H 
1 1 2©y- IBW 
«^-tti7J[HlSS 1 0 5 ©Jf? 1 ©*-T yf-mHC K 1 £ 

TllO^-f^^JI Lms fC^y-try HEVmp r 
(1. 6 V (MOS h7^^1 i 2©y-^tttt 
*S) ) SriE«**Tl3<. VDD^Kl*Si^2 
2af4/L^:3. 3 V(d^fcjxTl/^-5„ 
[00 5 6] KajJW'lW©a#JC*St^T» «Sffi7' 

D S /^ffl^.-)'s/^(H]^CK7SrMli, ^I2©^^y 
^[Hl^CK2^Bg^L-fc**icUT, ^IW^-Ys/^IeI 
8&CK1 ty- *ffi«£<£>raSr#ii£-ti-T:j3<o VSC 
ANK»jfe36lE]gSl 02(OttJ7J (VPGn) £/L-t2. 
20 2V (MOSh7^^112®7*-h^fii^5) 
t-f5o —JJ, VDD^SbjfeSi^2 2 a tt/L-t 3. 3 V 
(MO S h 7 ^ 1 1 2 © K K yftti 

[0 0 5 7] BP^>, 9ICMOS 

2^^p^-etbf^L5 5*\)2~3 vco-7-*- hm 

ffiSrRMWU FWy|«17a, 17btMOSh7 
y-^^ 1 1 2^fJ,^L5 5^2~3 VWflJEVDDSr 
:hKJ:!), *\ y r-»*ry V 2 5_U?©<?- 

i£\ MOS h7>"^^ 1 1 2©KKyiflE-Il 
[0 0 5 8] mtJ:^ 0 5 (a) t^i" <fc 5 1-, ^ 

m^ittf»-otuTy-^m{4^±#bx^#, y-^.m 

*b*<*3. rixfcJ:*), £*tt^TU fgicoy^v 
/•^■JJ Lm s lcftl£Ii£;ft,fclWffillJE (y— *m{4Vou 
ts) ^IBlg^H^c r©BI«[«ffi^tt3t»4fe«fflr©*K: 

je (in*>ifi^mffi (voutn) bfa-tz> 0 ) t>^A/-ei^ 
[0059] ttmjBrawi&Ta, i«ffyp.^ffl^ 

•y^|HlSSCK7 5rM^-t-5t ittfc, SlO^^yf 
IhJ^CK lM7*y ^^-^^ -y^-[HlKCK5^M^ 

=3r^yT^K<7-?/ h2 Srt. ^ 1 RtfJB 2 <£> V^A^m, 1 
5 a, 15 brtfcJiaWffirSrSWl-t-S. BP*», #£E*S 

@^i o 8^^7tm-§-^aifflMos h^^v 5 ^^ 112 

so ©y-X(C6. 6 VZtoZ.ZZ.blCX 9, 7t«#^iHffl 
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MOS h^v^y 1 1 2(DS1;S:j1LT KK^OS 

t^'-HSl 9 0ftrt££^T^3tefI£*vO^ 2 V^;I 
*P;it-c; : L^8. 6Vti"5. 

[0060] :©t#, y— 1 9 KPPAP LfcmjE 

f±® 2 © ?JVVfg*£ 15b 2 © V^/l-mWi 15b 

y TSrfttWi-- w<Dj;5{c:, #ffi*Slal 

* ^ y TSrSi- m-fr. i 5, 

[006 1] il^E/ny^ffl^^j/flilSCK 

i-£ $ y>3 vy— hcDp^--^^./nvio s©y 

[00 6 2] SSgil&e 2 5 \Z.W&ZlVtt.yt3t&tM 

**o*l©^-fyf-|Hl!SSrHl*L-C»2 0^^y^ 
[e]|&C K2 t y-^««tO|HJS:3Ki**5 t £ 
11(157^^*!) Lmsi y— *«#cfc<£>|ffl£:##ii 
i-TSo VSCANig»*SlalKl 0 2<Dt±J^ 

(VPGn) %&mnfiL (MOS h7^^ 1 1 2 CD 

y-hm&tfcs) it, m^fjc:vDD^ib*atiHi!ii 

0 3<£>tti7J (Vpdn) Sr 3 . 3 V (MOSh7^ ™ 

* 1 1 20KWv«ttft5) ti-a. 4fc yy^ 

2/^0880X6 i^2©^.^ -y?-\E\&CK2 

«t*y- ham^a* h7y-^? 1 1 2® 

y-^wcS2©7^^ ; ey Lmn^mm-r^o r. 

*Ufc«fc»K I2(07'f^ ; &y Lmn^yyirs/ h^iE 
Vmp r (1. 6 V (MOS b^Vv 5 ** 1 1 2<DV — 

[0063] y^v^^ywraoft^tc^v^T. 

O^'fyflHlKCKlWUfctStLt, 12©^ *o 

< 0 VSCANli*SlelKl0 2©|ii^ (VP 

Gn) ^M2. 2V (MOS F7^^ 1 1 2©^ 
-hWfci:**) VDDW»jfea6il62 2 

a(4M3. 3 Viw(SfctfCV5. 
[0 0 6 4] rtb(Ct>J x ^fty7^7h2 5±*© 

©tt> MOS h7^^ 1 1 2 coy — ;*lc KW v 



9, HI 5 (a) ld^1-J:5^ ^2CD7-f ^y ^y Lm 
n*s^E«$tl/Tf<o ^^ittft-otury— 

(455TU ^207^^^*!) LmnlC)t|g4«W;<); 
6>*v^RS«W^jBHU/t«HFflBE (VoutN) aMEIt* 

[0065] 7*7 ^^y^mm<omi\k, m 2 <d^-y 2/ 

ffrSrff? 1 1 i>^. 7^y^!)Lm S> LmnCEI 
^Tl^ay-^fl/fcVoutS, VoutN<DM<7?mffi£ttl73 

i-asM^M??. HTt> y-^m^^m^j-raftf^sr 

[0 0 6 6] SP*>, 13©^ s"?-Ig|KCK3Xt/JB4 
cD*-f s/^|e]S§CK4 £MCT. M^^^^PLm 

s, Lmnt£fEtt£*;fcy— ^mteVoutS, VoutNSrH 

1 w^3S*i*iS3 1 ©AA^ffi^ilEA^Smc*:*^ 
HA73$-&5o rcDit, yir-y h^-T j/t^IhISSRST 

sStPRSTntii: t,(c^$tbTt^o r.*blcJ:!) v 
=S-7-f^y^ey Lms, Lmn©lfl±#il*t^v' 
Kfs, C f nkl^ftU ^l<0^3Sit<f5l3 1CDIE 
RtF^fflTJ^^-^tu^- VoutS, - VoutN*5(±J7j-f- 

[0 0 6 7] CKD-VoutS. -VoutN**, ^ 2 CD^lS 
*SH3 2<D^A7J*^0 ; jEm^ffi^lC^tv^A73$ 

jit. iB2©fc*m«#3 2©m#«}T-!&»e>voiits. v 

outNWMoUffi (VoutS- VoutN) riSfilTJ £*b5c 
J;5^LT, 3tBSat*fcJt«UfcSJMftm* (Vout=Vo 
uts- VoutN) SrSit) tb-f-r. i:*s-e#5 0 
[0 0 6 8] £U:©J; r»^6K<DHJfe0^tC«t 

mmmmm j f- vw&wh&vy^v** 1 1 

il7a> 1 7 b;J»k©m#t>iK?D£ixTV'> 5 <D-?. K 
u-f >-3fiE^ y irffiT (dibl) *s«n«$ix5. tto 

[0 0 6 9] ^fc, ^^^Uras, Lmn^Ct 
Lms, Lmn^O^ii^ft^^^i^^JHM^fK 
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-=ey \zmmcX%&. ^m-f-^tT^f io« * JJfclElS 
[0 0 7 0] rcfci!), UOfcO^'f ^.*y SrafeW^' 

55pjjftt>*>s. )tm#^m«Mos h?^;? 

[00 7 1] mi<DX-< >y?-\Bl1&CKlRXfm2 

<OX.y( s/^H11SSCK2 i:?ttf-SH$tUfflMOS b7>"J* 
9 11 2©y— *fB*£©rafcSrajE^n yf- 
ESSC K 7 SrAixT, Si^SS^® 2 5 fC^«$ixfc3t 
£ til £-£3 /c«>©«v ^tffi&fMn-fSWJW 
-fkJWWfcJB l s/^-msscK i i y— *««£©w 

Stf^2©^^ -y^-|Hl8SCK2 i y-*£M£i: WRSri: 
1MI2©^-1' s/^lsI8SCK2 i LttfclcCMO S 

[0 0 7 2] SbK, ^ffl»^-Km»f^-»ffliti^ 

[00 7 3] ±B©Sa6©»«B-Cf±» m 2 iC^ 

2 0 aifciSWE^ny^ffl;*-*' i/^-(Hlj^CK7Sr#L 

1 1 2<Dy-^m*$,tmmvrcmm.ia^m2 o 

aA^^lcD^-Y vy^ty LmsMl2©7'f^ : e 

•E^n y9m*4 y7 c @i&CK8,K.tfSfl2cDS5mEE:/ 
n y9m*4 y^-0!SCK9SrRtfCt>J:v\ 
[00 74] :©^ 0 7tc^-ri:5^1!)*fei:^ 

^.-f y^lalSgCKS^KCT^lW^-Y^y^-y Lms 



(11) 

&CK8, CK 9 5ri tlcMV^T^ 1©7^ y^*!' L 
ms £ y— ^^tOFf^U^©^ vy^-y Lmn 

[0075] ±Eonjfi©^t»-er±, vm<omm 

1 l ±.(Onm<D^#^-'y\^mi 2ft\z.%H&XfW,2 
■©^^15 8, 1 5 b Sr^L-CVSa*, nS© 
^9^-^^^M 1 2©^t??)tC N pl©it7^->t 

io ©nS?:n,uJgrtl£g|l£tf3§2©?^/l'£I*£l 5 a, 
1 5 b«&LTt> i^o 

[0 0 7 6] £e>K, r©3EM^jgfflSixSH{«tift* 
S h9Vv?;*^©^^/V^«T©pS©?^VfiW3 

fr y b) tf&rtloiriX^^titZ £\<\ 
[0 0 7 7] pScISl 1 Sr/B^-CV^a^ 

r ^yr^s/ h 2 5K#*rr-< 

[00 7 8] 

1*9§©8&*1 EiLh©J:5fc, *56Ktc«tntf, 

©^m **m/H*ft*y- hmmRShm b ? 9 1 l 

[0079] z.<Dtz.tb, w«[«ffi©aMbiJS/h$<, in* 
-ctt-y-y^- i/y->a;i' Km«E<o3Eio t $ </ *©r% 

y ^iEit$-tirfc^is.o ? ^2<Dy-^m&tt^'r -y^b 

[0 0 8 0] Sfc, m-§-W73leI8SWttrg;, BP*>^1©-^ 

W£-7'ay9mX'( y?-®&$:?JtiX*t^Z<DX% %1<0 
^^i y^m&R.XMW** yfm&t VXbh^CM 
so OS h7yy^^i>5)i!c5 s/->3 NSr 
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[0 l ] *«W©IOt©»l»K«5H*HWft»»©^ 
[05] (a) »i, BI2©{t*m*ia(&«:»«*£**R& 

$ -y>fr\- h-e*>9, ram (b.) ii^7^y^ 
[0 6] ro«^ote©sito»«nciS5flr*di*iaB6 

roy^y^H fB^«P*ffl«^5r^i-lHl8S0T*fc5o 
[07] (a) tt, |8|6<B«#ffl2j|s]IS«:»fls3*3IJII 

^^^y^-htfc!), IH0 (b) te^v^v^ 
[0 8] «K©Ift©«il:#5@«ltgI(;fflv^ 

-r¥ffi0"c*fe^ <> 

[0 9] (a) t±, *^W<0HJfecD^flg^5H^«lfe 
Jft«r**\ i8©A-Ail:»9iIit*)5„ (b) 
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